Abstract The Chronic Care Model provides evidencebased recommendations to improve the care for patients with chronic conditions. The Patient Assessment of Chronic Illness Care questionnaire (PACIC) is an instrument to evaluate the patient's perspective on receipt of care delivered in the five domains patient activation, delivery system, goal setting, problem solving, and follow-up. The aim of this study was to assess the psychometric characteristics of the PACIC in 442 primary care patients with major depression. The psychometric properties were good. We found possible ceiling effects in the two subscales 'patient activation' (12.9%) and 'problem solving/contextual' (8.9%), as well as floor effects in 'goal setting/tailoring' (4.6%). The Cronbach's a coefficient for the total scale was excellent (0.91). We found two major factors, which we labeled according to the PACIC domains as composite factors 'patient activation and problem solving' as well as 'goal setting and coordination'. The perspective of patients with mental disorders, such as depression, on primary chronic illness care can be assessed adequately by the PACIC.
Introduction
The Chronic Care Model (CCM) is a framework of recommendations aimed to improve the care of patients with chronic conditions. It emphasizes key elements of modern self-management support and planned, proactive, and population-based care (Wagner et al. 2001a, b; Tsai et al. 2005) .
Instruments have been developed to assess the effect of the Chronic Care Model implementation from either the provider's or from the patient's perspective. The 'Assessment of Chronic Illness Care' (ACIC) is a self-rating instrument for the assessment of the health care providers' perspective on the extent to which they are employing elements of the Chronic Care Model (Bonomi et al. 2002) . The 'Patient Assessment of Chronic Illness Care' (PACIC) questionnaire was designed to provide the patient's perspective on receipt of chronic illness care (Glasgow et al. 2005a) , which may overcome potential over-reporting bias of providers by self-rating their care (Glasgow et al. 2005a ). The English PACIC was developed and validated in a medically heterogeneous patient sample (e.g., with diabetes, hypertension) in the United States and has been used in various populations and settings (Schmittdiel et al. 2008; Szecsenyi et al. 2008; Schillinger et al. 2009 ). It also has been translated into Spanish (Aragones et al. 2008) and Dutch (Wensing et al. 2008 ). The first German version was evaluated in patients with osteoarthritis (Rosemann et al. 2007) . Despite the increasing use, up to date heterogeneous findings are reported on the psychometric properties of the instrument (Gugiu et al. 2010) . Recently, Gugiu and colleagues tried to revalidate the original version but were not able to replicate the previously proposed five-factor structure in a confirmatory factor analysis. Since the subsequent exploratory factor analysis presented only a single factor structure, further research on the psychometric properties of the PACIC is necessary (Gugiu et al. 2009 (Gugiu et al. , 2010 . Furthermore, the PACIC has not yet been validated on a sample of patients with mental disorders. Major depression is one the most frequent mental disorders in the general population (Baumeister and Harter 2007) , and depression is one of the leading causes of disability worldwide (Lopez and Murray 1998) . The majority of depressive patients is treated in primary care practices (Löwe et al. 2004) , where organizational changes are required to improve depression care (Katon and Seelig 2008) . Important elements of care are, for instance, proactive follow-up, self management training and support for patients and families (Wagner et al. 2001a) .
The aim of this study was to evaluate the psychometric properties of the German PACIC in a sample of patients with major depression.
Methods

Design and Setting
This cross-sectional study was nested in a trial on the effectiveness of case management from April 2005-September 2007 for primary care patients with major depression. We included 74 practices and 626 patients (310 intervention recipients and 316 control patients) at baseline, and collected follow-up data from 84.2% of patients at 12 months (Gensichen et al. 2009a ). The inclusion criteria for patients in the trial were: (1) diagnosis of major depression with indication for any antidepressive treatment; (2) age 18-80; (3) access to private telephone; (4) ability to give informed consent; (5) ability to communicate in German (Gensichen et al. 2005 (Gensichen et al. , 2009a ). The diagnosis of major depression was based on a score of more than 9 points and a categorical diagnosis in the Patient Health Questionnaire-9 (PHQ-9) (Kroenke et al. 2001) , and was confirmed by the family physician by using the checklists in the International Classification of Diseases 10. New patients were double-screened within 2 weeks. Exclusion criteria were: (1) confirmed pregnancy; (2) severe alcohol or illicit drug consumption and (3) acute suicidal ideation assessed by the family doctor. We used written informed consent procedures for patients and physicians, the institutional review board of Goethe University Frankfurt am Main, Germany, approved the study protocol on 25 April 2005.
Measures
The data was collected by means of self-rating questionnaires that patients filled in at home and sent back to the practice. We collected the questionnaires in the practices and also collected data from the patients' records (e.g., prescribed medication). Research staff carried out data input and management. The Patient Assessment of Chronic Illness Care (PACIC) self-rating instrument assesses the patient's perspective on receipt of clinical services referring to the last 6 months. Each item can be scored on a five-point Likert scale ranging from 1 ('almost never') to 5 ('almost always'). The 20-item instrument has five subscales that refer to the major dimensions of the Chronic Care Model (Glasgow et al. 2005a) , i.e., patient activation (three items), delivery system design/decision support (three items), goal setting/tailoring (five items), problem solving/contextual (four items) and follow-up/coordination (five items). Each subscale is obtained by calculating the arithmetic mean value of the items contained in it. The overall PACIC is scored by averaging scores across all 20 items (Glasgow et al. 2005a ). We used the European Task Force on Patient Evaluations of General Practice (EUROPEP) questionnaire to assess the convergent validity. It represents an internationally standardised and validated instrument for patients' evaluation of family medicine. It consists of 23 questions that can be assigned to five dimensions, i.e., doctor-patient relationship, medical care, information and support, service organization, and access to assistance facility (family doctor) (Grol et al. 2000; Grol et al. 1999; Klingenberg et al. 1999) . Each item can be scored on a five-point Likert scale, with the extremes labelled as 'poor' (5) and 'excellent' (1).
We assessed depression symptoms by using the primary care-validated Patient Health Questionnaire-9 (PHQ-9) (Kroenke et al. 2001; Spitzer et al. 1999 ). Each item is scored from 0 ('not at all') to 3 ('nearly every day'), with a total sum score that ranges from 0 to 27 (high scores indicate more severe depression).
We determined the number of physical comorbid conditions in the patient records by counting the documented diagnoses from different diagnostic groups listed in the International Classification of Diseases, Tenth Edition, excluding all psychiatric diagnoses.
Statistical Analysis
Socio-demographic and clinical characteristics are presented by mean values and standard deviation. We checked for floor and ceiling effects by the proportion of patients with lowest and highest possible scores of the total PACIC and its corresponding subscales, and assessed the proportions of missing values on an item level. The association of the PACIC subscales, respectively the overall PACIC scale, with socio-demographic and clinical characteristics was analysed by means of the spearman's rank correlation coefficient. We tested whether the item difficulties were within the value range of 0.20-0.80, and whether the corrected item scale correlations exceed the required value of 0.4 (Kelava and Moosbrugger 2007 ). Cronbach's a coefficient was calculated to assess the reliability of the overall PACIC and the five subscales. For the overall scale, a value \0.80 can be considered as low, 0.80-0.90 as satisfactory and [0.90 as high (Bühner 2006) . For subscales, a minimum value of 0.70 was regarded as acceptable (Schermelleh-Engel and Werner 2007) .
We performed an exploratory factor analysis on the PACIC with principle component analysis using oblique (oblimin) rotation (Backhaus et al. 2006; Moosbrugger and Schermelleh-Engel 2007) . We calculated a parallel analysis for determining the number of components in principal components analyses (O'Connor 2000) . Tests of sampling adequacy (Kaiser-Meyer-Olkin-criterion C0.50) and multicollinearity (Bartlett test of sphericity with a P-value \ 0.05) were undertaken prior to factor extraction to ensure that the scale items were appropriate for principle component analysis (Backhaus et al. 2006) . For testing the convergent validity, we calculated the Spearman rank correlation coefficient to assess the association between the PACIC subscales and the EUROPEP, as others have done . We calculated partial correlations to control for potential confounders, such as age, sex and number of physical comorbid conditions. Statistical analyses were performed using SPSS, version 15 (Statistical Package for the Social Sciences 2007).
Results
The PACIC questionnaire was sent to 485 patients, of whom 442 (91.1%) returned the questionnaires; 76% of the patients were women and 42.7% were employed (Table 1) . Most patients (85.3%) had additional physical comorbid conditions. Table 2 displays the descriptive statistics of the PACIC findings. The mean value of the overall PACIC was 3.25 (SD 0.79). Mean subscale average scores ranged from 2.83 (follow-up/coordination) to 3.69 (problem solving/ contextual). There were possible ceiling effects in the two subscales 'patient activation' (12.9%) and 'problem solving/contextual' (8.9%), as well as floor effects in 'goal setting' (4.6%). All corrected item-scale correlations reached the minimum value of r = 0.4, with the exception of the items of the subscale 'delivery system design/decision support' (0.24-0.33). The Cronbach's a coefficient for the total scale of 20 items was excellent (0.91). For the subscales it ranged between 0.45 (delivery system design/ decision support) and 0.80 (patient activation).
The proportion of missing values ranged from 0.7% in the item 'Satisfied that my care was well organized' to 5.4% in the item 'Given a copy of my treatment plan' (data not shown).
The values for the items difficulties were all within an acceptable value range of 0.20-0.80, with the exception of the items 'Referred to a dietician, health educator, or counsellor' (0.18) and 'Satisfied that my care was well organized' (0.84). Table 3 displays the associations between the patients' characteristics and the overall and subscale scores of the PACIC. All correlations were B0.15 and statistically not significant, with the exception of a weak negative correlation between the number of physical comorbid conditions and the subscale 'patient activation' (r = -0.10, P \ 0.05). Mean PHQ-9 score (SD) 11.5 (5.9) The tests of sampling adequacy showed a meritorious correlation of items (Kaiser-Meyer-Olkin-criterion = 0.90). The Bartlett test of sphericity was highly significant (P \ 0.001), which confirmed the prerequisite for the principal component analysis. The parallel analysis identified two principle factors, which accounted for 46.5% of the total variance (factor structure shown in Table 4 ). Three of the predefined subscales loaded relatively compact on the first factor, whereas the other two subscales loaded on the second. The only exception was the item 'Given a written list of things I should do to improve my health', which loaded on the other factor than the remaining items of the Bold numbers indicate on which factor the respective items predominantly load corresponding predefined subscale. Five items did not present a clear loading pattern, this is why they were attributed to factors by content considerations. We named the two factors as 'patient activation and problem solving' and 'goal setting and coordination'. Table 5 displays the correlations of the PACIC subscales with the EUROPEP domains. The correlations were negative, as both scales run in countersense. All correlations were statistically significant with a P-value \0.05. The highest correlation was between 'problem solving/contextual' and 'information/support' (partial correlation coefficient of 0.53), whereas the lowest correlation was between 'follow-up and coordination' and 'doctor-patient relationship' (partial correlation coefficient of 0.17).
Construct Validity
Discussion
This study showed that most psychometric characteristics of the German version of the PACIC questionnaire were good or acceptable, when applied to primary care patients with major depression. This was the first study that validated the PACIC on a large and representative sample of primary care patients with major depression (Gensichen et al. 2009a ). The mean value of the overall PACIC was 3.25, which is comparable to others (Aragones et al. 2008) . We found possible ceiling effects in the two subscales 'patient activation' and 'problem solving/contextual', which were higher than previous findings on the German PACIC (Rosemann et al. 2007 ). We found some floor effects in the subscale 'goal setting/tailoring', similar to the floor effects for further subscales reported in the first German evaluation study (Rosemann et al. 2007 ). Most studies reporting floor effects were conducted in European health care systems, whereas authors who validated the PACIC in the United States do not report notable floor effects at all (Aragones et al. 2008; Glasgow et al. 2005a) . This difference may be attributable to an absence of specific elements of the Chronic Care Model (e.g., follow-up or patient activation) in some European health care settings (Wensing et al. 2008) . The Cronbach's a coefficient was excellent for the overall measure (0.91), which confirms previous studies (Glasgow et al. 2005a, b; Rosemann et al. 2007 ). In contrast to previous findings (Rosemann et al. 2007 ), however, the internal reliability and corrected item-scale correlations of the subscale 'delivery system design/decision support' gave some reasons for concern, especially the item with the lowest item-scale correlation 'Given a written list of things I should do to improve my health'. One reason may be found in the different study populations: While Rosemann et al. analyzed a sample of patients with osteoarthritis, we analyzed patients with major depression. In this population delivery and decision support may be of less relevance. For instance, a written list with information on how to improve health might be more feasible and therefore more valued for patients with osteoarthritis than with depression. Since the subscales 'goal setting/tailoring', 'problem solving/contextual' and 'follow-up/coordination' are most relevant for medical care (Glasgow et al. 2005a) , future use of the PACIC in patients with depression may require to refine the items of this subscale to evaluate the patient's perspective on receipt of patient-centred self-management support.
In this study, the proportion of missing values on an item-level was acceptable (0.7-5.4%), similar to the original validation study (Glasgow et al. 2005a ) and considerable lower than in the Dutch validation study (22-35%) (Wensing et al. 2008) . One possible explanation for the differences is probably attributable to translation problems (Wensing et al. 2008) .
We identified two factors that accounted for 46.5% of the total variance. In contrast, others identified a five- factor-structure similar to the original English version ). In the latter study the identification of the factor's number was based on the Eigenvaluesgreater-than-one method which--in contrast to parallel analysis--may less exactly estimate the number of factors (O'Connor 2000) . A recent study conducted to revalidate the English PACIC could not support the proposed fivefactor structure in confirmatory factor analysis, and revealed only one factor in a subsequently conducted exploratory factor analysis (Gugiu et al. 2010) . Finally and in accordance to the original PACIC dimension we named the two factors as 'patient activation and problem solving' and 'goal setting and coordination'. This factor structure sheds light on the implications of the Chronic Care Model. Patients may perceive the Chronic Care Model by two main factors, which both may refer to the capacity of the primary care practice team to support actively the patients to live with their chronic conditions (Gensichen et al. 2009b ).
In this sample the PACIC scores were not associated with socio-demographic characteristics or number of physical comorbid conditions. We did not find an association with the sex, which was mentioned by others (Glasgow et al. 2005a ). Since patients in this sample were severely depressed, the symptoms may have covered possible associations. We found the highest correlations between the PACIC subscale 'problem solving/contextual' and the EUROPEP domain 'information/support' (r = 0.53). This correlation probably reflects that similar dimensions are addressed in both questionnaires. However, even though the EUROPEP may be similar to the PACIC, both instruments have been designed by different methodological approaches. The EUROPEP is based on a slightly heterogeneous construct of 'patient satisfaction with care' and does not refer to a robust unequivocal concept as the PACIC does. The PACIC is based on the theoretical concept of the Chronic Care Model, which may allow a more precise assignment of the items to the predefined dimensions and the conceptual content. The PACIC evaluates the elements the Chronic Care Model, i.e., the practical support for chronic illness care provided by the medical staff. Since the Institute of Medicine has called for 'patient-centred' approaches to care, particularly for patients with chronic conditions (Audet et al. 2006) , there is an increased need for adequate instruments to assess the patients' perspective of practice support for chronic illness.
This study provides evidence on the psychometric characteristics of such a practicable assessment instrument. In line with previous validation studies, this study showed good psychometric properties of the German PACIC in patients with major depression in primary care. Since the PACIC seems to be a more congeneric instrument than originally assumed, it seems reasonable to develop a shortened version (Gugiu et al. 2009 ), also of the German version. To improve patient-centred care GPs need valid knowledge on patients' perspective on receipt of care services, which may be assessed by the PACIC.
